® 




CCH03 COBETCKMX 

COWAAMCTMMEOCMX C | I m /Q / 4 A 1 

PECfiyfiilMK (If) JU (11) I OOP I ZO AA 1 

(5D3 E 21 B 29/10 



rOCVAAPCTBEI+WR KOM1TET 
nO H306PETEHMAM W OTKPWTMAM 

nPH ncKT cccp 



OnMCAHME M30BPETEHMA 

K ABTOPCKOMY CBM AETEJ1 bCTBY 



1 



2- 



(21) 4438706/03 

(22) 08.06.88 
(46)23.10.91. 6ioa. I* 39 

(71) BceCOOSHUA HayMHO-MCCA6A0BAT6AbCKMA 

m npoexrHuA MHcrmyr no xpenAeHMio cxaa- 
xmh m CypOiWM pacTMpaM 

(72) B.M. Mnuihh m CA. PuGoKOHb 

(53) 622.245.4(088.8) 

(56) ArropcKoe cbmabtbawctbo CCCP 
M 796387. xa. E 21 B 33/00. 1981. 

AsTopcicoe ctMAereAMTM CCCP 
hk 1596830. xa. E 21 B 29/10. 1988. 

(54) YCTPO&CTBO AH* PEMOHTA OBCAfl- 
HOfl KO/10HHU B CKBAXMHE 

($7) MsoGpereHMe otkocotca k axciuiyaraitftM 

M*t>TAHUX W nSOftUX ZKBMXHH M HOXCBT GfclTW 

Mcnonb3osaH0 npM HapaiuHaatmM ue#4eifroa- 

rO KOAfctja M COSAAHMM JXpa HOB MS TBMflOHaX- 

hux MaTepManoa aa oGcbahoA koaohhoA. 
Ueiik - pactuMpeHMe TexHOAorMsecxMx aoa- 
MoxHOcreA yc.poAcraa aa eser o6ecn*4ewM« 
OAHoapeMeHHoro c ycTanoaxoA peMOHTHOro 



naTpy6xa TaMnoHMpoMHMA bbkoaohmoA ao- 
hu. Ana aroro paAManwiue oTaepcma nonoro 
ujtoka napaxpimi a mcxoahom noAoxcoHMM 
repMenmHUMM naparopoAXAMM Maxgiy rnflpo- 
lUtAKHApaMM. flonuft unrox a HttxtHeA nacm 
MMeer ycTBHoaAOHHuA Ha mcm c bobmoxcho- 
ctwo orpaKMHeHHoro oceaoro nepeMeuieMMR 
KK/iitHAPwiecKMft nopaKpuMTenw c 4>pmxum- 
ohhum ^onapeM. B no/iOM urroxe hoa ukamh- 
APmhbckmm napacpwaaTaneM aunoAHOHW 
paAManbMy e oraepcnw. UmamhapmhbckmA ne 
perpuBrre/u ycraHOBJiet*. c bobmoxchoctwio 
neperpMTMn nooitAHMx npM xoa« uitoxb 
aaepx. flocaa Micas km m hpoabbkm TBMnoHaxc- 
Horo MaTepMaaa pacnoaaram pbmohthuA 
naTpyGoc icanp<mia aoHu NapytueHMa o6cba~ 

HOA KOAOHHtf. n«P«MetUCHMCM yCTpOftCTAB 

aaapx nepexpuaaxrr paAMBAbHwa otbbpctmr 
MMiiMHAPMHecKMM nepexp w wrreneM. 3stcm ■ 
ycrpoACTae coiabiot pa6oHC« ABMxcaHMO. FtpM 

3TOM HKOpi •XOAMT B MUCflflCHM© C KOAOHHOA. 
2 MA. 
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H306p«TCHMe OTHOCMTCA R 6yp€HMK> M 

axcnAyaTauHM He^TAHux n raaoaux ckbbxcmh n 
Moxaf McnoAbaoaaTbca rpm HapauiMMHHH 

K4BMCHTHOTO KOAbUB N COBABHMM BXpaHOB MS 

TaMnoHaxcHUX MaTepMaaoa aa o6cbahoA ro- 
ach hoa c nocACAywmeA rapMenuamtaA 06- 
cbahoA xoaohhu MaTaAAinecKMM fuiacrapeM 
a ho+tahux, raaoayx m boa* mux cxaaxutHax. 

UaAko Mao6p6T6 mm a hba*«tca pactiiMpe- 
mmo TexHOAonnecKMx aoaMoxHOcraA ycrpoA- 
craa nyTOM oCacneteHM* OAHoapaMamioro c 
ycraMOBKOA peMOHTHOro nrrpySxa TBMnoM*- 

pOaJHMA aaKOAOHHOA 30MU. 



. Ha <frMr. 1 waoCpaxccMo ycTpoACTao aaa 
poMOHTa oOcaAHOA koaohhu • ckbbxchho, cny* 
meHMoa a cxaaacMHy. ■ momoht saxaHKM tbm- 
noHMpyioutaro mbtcpmbab; Ha 4>Mr. 2 - to xce. 

npM yCTBHOBKB flABCTUpB. 

yCTpOACTBO AAA pBMOHTB 06CBAHOA KO- 
AOHHU a cxaaxMHe coctomt ms akopa 1 . cAyxca- 
iuero aaa onopu ycrpoAcTaa Ha koaohhy. 
rMApaaAMsacKoro AOMxpara a bmab xopnyca c 

nOCA aAOBBTBA kHO yCTBHOBABHHWMM B H6M 
rMAPOUMAMHAPBMM 2 C fOpMBTMHHUMM neperO- 

pOAUBMW 3 Maxgty hmmm. B xopnyca Tcnecxo- 
' nMsacxM ycTBHOBAOH noAuA uitok 4 c tiopui- 

HAMM 5. paCnOAOXCOHHUHM B fMAPOUMAMHA* 
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pax. m paAManbHUMM otmpctmjimh A Ann caa- 

3M nOHOCTH UtTOKa C nOAOCTAMM TMAPOUMAMH^ 

APob. PaAMankHue orutpcm* A nepexpum a 
mcxoahom noaoxeHHM repMemsHUMM nepe- 
ropoAxaMM MexcAy ijmamhapbmm. B hhxhoA 
sacra no/ioro urroica ycraHoajieHa mApae/m- 
Hecxaa AopHMpyioiuaa roiioara 6. 

MexAy icoprtycoM m iKAPaaAMvecxoft ao- 
PHMpyiotueA roAoexoft pacnoaoxeH pbmoht- 
hum naTpyCox 7. B KMxneft sacra noaoro 
ujTOxa noA fHAPaanmecxoA AopHwpyioiueA 
rorraxoft ycraHoaaeH c bosmoxhoctwx) orpa- 
HMHGHttoro oceaoco nepeMemaHMJi iimamhapmt 
secxMft nepexptiaaTent 8 c 4>pmxkmohhum 
^OHapeM, • noA umamhapm46€kmm nepexpu* 
aaTejieM a nonoM urroxe awno/iHCHu paAMBAfa- 
huc OTaepctM* 9 Aft* UMpxy/iauMM a mcxoahom 
noaoxeHHM TaMnoHaxHoro Marepnana. B 
eepxMcA MacxM nonuA urrox 4 xecrxo caxaan 
c Tpancn opTH oft koaohhoA Tpy6 (nacocno- 
xoMnpeccopHUMM Tpy6dMn) 10. 

YcTpoACTeo Ana peMOtrra o6caAHoft xo- 
aohhu a cxBaxMHe pa6oTaeT caeAyiotUHM o5- 



noc/te cnycxa ero Ha rpancnopTHoft xo- 
noMHe Tpy6 a cxeaxMHy paAMaatHue OTaep- 
CTMff 9 pacnonaraiOTCfl nanpoTMB sohu 
HapymeHMa o6cbahoh kojiohhu. OTxpuaaior- 
ch paAMa/ikHue OTaepcrMa 9 nepeMetuentieM 
ycrpoACTaa bhm3. B mcxoahom nonoxeHMM pa- 
AMaiiMiue oTBcpcTM* A nepexpum. flpM Ta- 
kom pacnoaoxeHMM paAMajiMtux OTaepcrMft A 
m otxputux poAMaiiMux OTaepcmax 9 npons- 
aoAMTca saxasxa TaMnoHaxnoro Marepnaaa a 
3ony HapyuiCHMa oGcaAHOA koaohhu m saAae- 
AHaaHMe ero aa o6caAMyio xoaoHHy. 

nocae aaxanxM m npouaaxM TaMnonaxHO- 
ro MaTepMaaa pucnoaaraxrr pgmohthuA iwr- 
py5ox nanpOTHB sohw napyuienMa o6cbahom 
xoaohhm. nepeMetueHMeM ycrpoMcraa aaepx 
nepexpuaaiOT paAMaatMue OTaepcma 9 um- 
amhapmmccxmm nepexpuaaTeAeM 8. 3aTeM a 
ycTpoftCTae coaAaioT pa6osee AaaaenMe, tip* 
3tom axopk 1 bxoamt a 3aMen/ieHne c xoaoh- 

HOft. 

riepeMeuieHMeM TpancnopTHOH koaohhu 
Tpy6 BBepx nporarMBdK>T rMAPaBAMMecxyx) ao- 
pHMpyiomyx) ronoBxy BHyTpw peMOHTHoro nar- 
py6xa. OTeepr.TMB a uitokb buxoaat mj 
repMeTMMMux neperopOAOK m xmaxoctw no* 
CTynaeT b mwimhapu rMApasjiitHecxoro aomx- 



paTa four. 2). flpn AaabHefluieft aaxasxe xma-_ 

KOCTM fMAPaa/IHMeCKHft AOMKpBT fipOTHrMBBCT 

ronoBxy 6 enyTpM peMOHTHoro naTpyfrca na 
AflMHy, paanyio xoAy nopuweft. OAHoapeMen- 
5 ho ocymecraiiacT noAMM rpancnopTHOft ko- 
aohhu Tpy6 na B6AM*tMHy xoa8 noptuneft 
AOMxpaTa. OcTaauiyx>ca nacTb peMOHTHoro 
naipy6xa pacumpaxn" npoTamaaHMeM roao- 

BKM 6 C nOMOlAWK) TpBHCflOpTHOfl KOAOHHU 

10 Tpy6 m Taaeaoft cmctbmu. flocae pacumpeHMa 
m npMxajMA peMOHTHoro naTpyGxa no aceft 
AWne ycrpoAcTao cnycxauT a xpaftnee hmx- 
hc« noAoacaHHe, OTxpuaaioT paAMaabHue OT- 
aepcrMa 9, npoMuaaior cxaaacMMy ao bumub3 

15 TBMnOHaacHoro MaTepwana m noAHMMax>T ycr- 

POACTBO MB cxaaacMHu. 

OopMyaa m306pctchmh 
YCTpOftCTBO A^a pCMOHTa OfcaAHOft xo- 

20 aohhu a cxaaxMHe,. a kakhb x>U4ee xopnyc c 
axopeM m nocAeAoaaTeAbHO pacnoaoxeHHu- 

MM B HeM rMAPOUMAMHAPaMM C repMCTMMHUMM 

neperopoAxaMM MexAy hmmm, TeaecxonMMe- 
ckm ycraHOBAeHHuA b xopnyce noauft UITOX c 

25 nopiDHAMM, paCnOAOXOHHUMM B rHAPOUMAMH- 
APaX. M paAMaAfcHUMM OTB6pCTV1flMM AAA C8X3M 
nOAOCTM UITOKB C nOAOCTAMM rMApOUMAMHA* 

poa. rMAPaBAMHecxyio AopHMpyiomyto roAO- 
axy. ycraH08AeHHyK> a HMxneft mbctm noaoro 

30 urroxa. ycraHOBaeHHuft MexAy xopnycoM m 
mAPaanMsecxoft AopHMpyioiueft roAoaxoft pe- 
MOHTHuft naTpyGox m TpancnopTMyio xoaoHHy 
Tpy6, xecTxo ceaaannyio c noauM uitokom b 
Bepxneft ero nacre. oTAMnaiouteeca tbm. 

35 hto, c ueabio pacuiMpeHMa TexnoaormecKHx 
bo3mox HOCTeft ycrpoACTaa nyTCM o6ecnese- 
hma OAHoapeMeHHoro c ycTanoaxoft peMom- 
Horo naTpy6xa TdMnoHMpoadHMa aaxoaoHHOft 
30hu. paAManbHue OTaepcTMa noaoro uitokb 

40 nepexpuTu a mcxoahom noaoxeHMM repMe- 
tmhhumm neperopoAxaMM MexAy tmapomm- 

AMHAPaMH. npM 3TOM nOAUft UITOX B HMXHeft 

M3CTM MMeer ycraHOBAeHHuA na neM c aoa- 
MoxHocTbK) orpaHMHeHHoro oceaoro nepeMe- 

45 lueHMx uMAMHApMMecxMft nepeKpuaaTeAb c 
^Pmxuhohhum ^OHapeM. a noAOM urroxe rtOA 
Umamhapmmockmm nepexpueaTeABM aunoane* 
hu paAMBAWHue OTaepcTMa. a umamhapmmo- 
ckmA nepexpuBaTeaw ycTaHoaaen c bosmox- 

50 HocrtK) nepexpuTMa nocaeAHnx npn xoao no- 
aoro urroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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